Narrow-bore HPLC-ICP-MS for speciation of copper in mutant mouse neonates bearing a defect in Cu metabolism.
Minute amounts of tissue supernatants from mouse neonates bearing a mutation in the copper (Cu)-transporter gene, Atp7a, were injected into narrow-bore HPLC coupled with an inductively coupled plasma-mass spectrometer (ICP-MS) to examine Cu metabolism. In the 14-day-old mutant neonates, Cu accumulated in the intestine in the metallothionein (MT)-bound form, and mRNA expression of the two MT isoforms was increased. Meanwhile, Cu in the MT-bound form (Cu-MT) was depleted in the liver and mRNA expression decreased in comparison with wild-type mice. These results suggest that Cu is not secreted by intestinal microvillus cells into bloodstream due to the defect of Atp7a, and systemic depletion of Cu occurred. On the other hand, in the kidneys of mutant mice, Cu accumulated in the MT-bound form despite the fact that mRNA expression of the two MT isoforms was low. Part of Cu-MT in microvillus cells may be released into bloodstream at turnover and be preferably taken up by the kidneys. Consequently, the mRNA expression of MT isoforms was not always coincident with the amounts of MT proteins binding Cu, and narrow bore HPLC-ICP-MS used for MT protein determination is a complementary technique to real-time RT-PCR used for MT mRNA determination in Cu speciation.